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Abstract
Piezoelectric energy harvesting is a possible breakthrough to reduce the global issue of electronic waste as they can efficiently convert the ambient
vibration to the electrical energy without any additional power. This work presents the design and development of a piezoelectric energy harvester that is
capable of transforming vibration from ambient sources into electricity. It focuses on a magnetically plucked piezoelectric beam as an alternative to the
mechanically induced harvesters, as the latter arc subjected to wear and tear. A prototype comprising of a 40 mm PZT-5H piezoelectric beam with a
permanent magnet mounted at one end of the beam, as well as a series of permanent magnets of same types attached on an eccentric rotor was
developed along with a National Instruments (R) data acquisition device. Mean output voltages of 2.98 V, 1.76 V and 0.34 V were recorded when the
eccentric rotors were slowly rotated at 8.4 rad/s with increasing distances of 5 mm, 7.5 mm and 10 mm respectively, between the magnets on the rotor and
the beam. These results have proven that voltage could also be generated by magnetically plucking the piezoelectric beam, and by reducing the distance
between magnets, the amount of voltage generated will be higher. The outcome of this work signifies the possibility for implementation of energy
harvesters that are capable of powering electronic devices from hybrid kinetic motion, with a reduced risk of equipment fatigue.
Keywords
Author Keywords: piezoelectric; energy harvester; hybrid kinetic motion; magnetically plucked
Author Information
Reprint Address: Hanif, NHHM (reprint author)
Int Islamic Univ Malaysia, Dept Mechatron Engn, POB 10, Kuala Lumpur 50728, Malaysia.
Addresses:
[ 1 ] Int Islamic Univ Malaysia, Dept Mechatron Engn, POB 10, Kuala Lumpur 50728, Malaysia
[ 2 ] Int Islamic Univ Malaysia, Dept Elect & Comp Engn, POB 10, Kuala Lumpur 50728, Malaysia
E-mail Addresses: noorhazrin@iium.edu.my
Funding
Funding Agency Grant Number
Smart Structures, Systems and Control Research Laboratory (S3C RL) of International Islamic University Malaysia   
IIUM Research Initiative Grant Scheme  RIGS16-071-0235
View funding text   
Publisher
KULLIYYAH ENGINEERING, INT ISLAMIC UNIV MALAYSIA, JALAN GOMBAK, 53100, MALAYSIA
Categories / Classification
Research Areas: Engineering
Web of Science Categories: Engineering, Multidisciplinary
See more data fields
Citation Network
In Web of Science Core Collection
0
Times Cited
Create Citation Alert
23
Cited References
View Related Records
Use in Web of Science
Web of Science Usage Count
0 1
Last 180 Days Since 2013
This record is from:
Web of Science Core Collection
- Emerging Sources Citation Index
Suggest a correction
If you would like to improve the quality of
the data in this record, please suggest a
correction.
  1  of  1 
Cited References: 23
Showing 23 of 23 View All in Cited References page
Review of microscale magnetic power generation
By: Arnold, David P.
IEEE TRANSACTIONS ON MAGNETICS  Volume: 43   Issue: 11   Pages: 3940-3951   Published: NOV 2007
Times Cited: 335 
Web of Science InCites Journal Citation Reports Essential Science Indicators EndNote Publons Kopernio Master Journal List Sign In  Help  English 
Tools  Searches and alerts  Search History Marked List
Free Full Text from Publisher Look Up Full Text Add to Marked ListFull Text from Publisher
Find PDF
Export...A
 1  of  1 
Learn more
1.
Search Search Results
Piezoelectric based Broadband Nonlinear Vibration Energy Harvester using Multiple Magnets
By: Asneh, AGMA; Muthalif, AGA; Wahid, AN; et al.
Int. J. Ind. Electron. Electr. Eng.  Volume: 5   Issue: 12   Pages: 47-51   Published: 2017
[Show additional data]
Times Cited: 1 
Title: [not available]
By: Graham, BB.
Using an Accelerometer Sensor to Measure Human Hand Motion  Published: 2000
BSc. and MEng. thesis
Publisher: Massachusetts Institute of Technology, Department of Electrical Engineering and Computer Science
Times Cited: 6 
A wearable energy harvester unit using piezoelectric-electromagnetic hybrid technique
By: Hamid, Rawnak; Yuce, Mehmet Rasit
SENSORS AND ACTUATORS A-PHYSICAL  Volume: 257   Pages: 198-207   Published: APR 15 2017
Times Cited: 23 
A psychophysical investigation on vibrotactile sensing for transradial prosthesis users
By: Hanif, Noor Hazrin Hany Mohamad; Chappell, P. H.; White, N. M.; et al.
COGENT ENGINEERING  Volume: 5   Issue: 1   Pages: 1-14   Article Number: 1539943   Published: OCT 26 2018
Times Cited: 1 
Design study of a mechanically plucked piezoelectric energy harvester using validated finite element modelling
By: Kuang, Yang; Zhu, Meiling
SENSORS AND ACTUATORS A-PHYSICAL  Volume: 263   Pages: 510-520   Published: AUG 15 2017
Times Cited: 13 
Energy harvesting during human walking to power a wireless sensor node
By: Kuang, Yang; Ruan, Tingwen; Chew, Zheng Jun; et al.
SENSORS AND ACTUATORS A-PHYSICAL  Volume: 254   Pages: 69-77   Published: FEB 1 2017
Times Cited: 34 
Characterisation of a knee-joint energy harvester powering a wireless communication sensing node
By: Kuang, Yang; Zhu, Meiling
SMART MATERIALS AND STRUCTURES  Volume: 25   Issue: 5     Article Number: 055013   Published: MAY 2016
Times Cited: 25 
PIEZOELECTRIC AND ELECTROMAGNETIC HYBRID ENERGY HARVESTER USING TWO CANTILEVERS FOR FREQUENCY UP-CONVERSION
By: Kwon, Dae-Sung; Ko, Hee-Jin; Kim, Jongbaeg
30TH IEEE INTERNATIONAL CONFERENCE ON MICRO ELECTRO MECHANICAL SYSTEMS (MEMS 2017)  Book Series: Proceedings IEEE Micro Electro Mechanical Systems   Pages:
49-52   Published: 2017
Times Cited: 8 
Buck-boost converter for sensorless power optimization of piezoelectric energy harvester
By: Lefeuvre, Elie; Audigier, David; Richard, Claude; et al.
IEEE TRANSACTIONS ON POWER ELECTRONICS  Volume: 22   Issue: 5   Pages: 2018-2025   Published: SEP 2007
Times Cited: 240 
Energy harvesting from low frequency applications using piezoelectric materials
By: Li, Huidong; Tian, Chuan; Deng, Z. Daniel
APPLIED PHYSICS REVIEWS  Volume: 1   Issue: 4     Article Number: 041301   Published: DEC 2014
Times Cited: 156 
Modeling and analysis of hybrid piezoelectric and electromagnetic energy harvesting from random vibrations
By: Li, Ping; Gao, Shiqiao; Cai, Huatong
MICROSYSTEM TECHNOLOGIES-MICRO-AND NANOSYSTEMS-INFORMATION STORAGE AND PROCESSING SYSTEMS  Volume: 21   Issue: 2   Pages: 401-414   Published: FEB 2015
Times Cited: 37 
Adaptive piezoelectric energy harvesting circuit for wireless remote power supply
By: Ottman, GK; Hofmann, HF; Bhatt, AC; et al.
IEEE TRANSACTIONS ON POWER ELECTRONICS  Volume: 17   Issue: 5   Pages: 669-676   Published: SEP 2002
Times Cited: 793 
A scalable piezoelectric impulse-excited energy harvester for human body excitation
By: Pillatsch, P.; Yeatman, E. M.; Holmes, A. S.
SMART MATERIALS AND STRUCTURES  Volume: 21   Issue: 11     Article Number: 115018   Published: NOV 2012
Times Cited: 64 
A wearable piezoelectric rotational energy harvester
By: Pillatsch, P; Yeatman, EM; Holmes, AS.
P IEEE INT C BOD SEN  Published: 2013
Times Cited: 1 
Generation of electrical energy for portable devices Comparative study of an electromagnetic and a piezoelectric system
By: Poulin, G; Sarraute, E; Costa, F
SENSORS AND ACTUATORS A-PHYSICAL  Volume: 116   Issue: 3   Pages: 461-471   Published: OCT 29 2004
Times Cited: 188 
Characterization of a rotary piezoelectric energy harvester based on plucking excitation for knee-joint wearable applications
By: Pozzi, M.; Zhu, M.
Smart Mater. Struct.  Volume: 21   Issue: 5     Article Number: 05504   Published: 2012
Times Cited: 1 
Low-profile and wearable energy harvester based on plucked piezoelectric cantilevers
Times Cited: 1 
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
By: Pozzi, M; Almond, RI; Leighton, GJ; et al.
P SMART SENS ACT MEM  Pages: 1-9   Published: 2015
[Show additional data]
Magnetic plucking of piezoelectric bimorphs for a wearable energy harvester
By: Pozzi, Michele
SMART MATERIALS AND STRUCTURES  Volume: 25   Issue: 4     Article Number: 045008   Published: APR 2016
Times Cited: 18 
Advances in energy harvesting using low profile piezoelectric transducers
By: Priya, Shashank
JOURNAL OF ELECTROCERAMICS  Volume: 19   Issue: 1   Pages: 167-184   Published: SEP 2007
Times Cited: 583 
A comparative study on MEMS piezoelectric microgenerators
By: Ralib, Aliza Aini Md; Nordin, Anis Nurashikin; Salleh, Hanim
MICROSYSTEM TECHNOLOGIES-MICRO-AND NANOSYSTEMS-INFORMATION STORAGE AND PROCESSING SYSTEMS  Volume: 16   Issue: 10   Pages: 1673-1681   Published: OCT
2010
Times Cited: 13 
Power Estimation for Wearable Piezoelectric Energy Harvester
By: Zain, MZ; Rohaimie, ME; Azam, H.; et al.
Telkomnika  Volume: 15   Issue: 4   Pages: 101-106   Published: 2017
[Show additional data]
Times Cited: 1 
Plucked piezoelectric bimorphs for knee joint energy harvesting: modeling and experimental validation
By: Zhu, M.; Michele Pozzi, M.
Smart Materials and Structures  Volume: 20   Pages: 1-10   Article Number: 055007   Published: 2011
Times Cited: 2 
Showing 23 of 23 View All in Cited References page
19.
20.
21.
22.
23.
Clarivate
Accelerating innovation
© 2020 Clarivate Copyright notice Terms of use Privacy statement Cookie policy
Sign up for the Web of Science newsletter Follow us  
